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which a char and a liq. prod, are produced. The char is pulverised 
and then slurried with the liq. prod, prior to feeding to the second 
reactor. 

Pref. the first and second reactors are of the cross-flow pyrolysis 
and the high pressure gasification type respectively. Also there is a 
methanol loop receiving gas from the second reactor and a liquor 
cycle in which the gaseous prod, from the first reactor is treated 
and mixed with water to produce the liq. product. Undesirable 
characteristics such as caking of the feedstock is obviated in the 
pretreatment pyrolysis. Also impurities such as mineral matter and 
metallic solids can be removed from the char more easily than from 
the original feedstock, thus increasing the efficiency of the main 
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treatment step. 
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EQUIVALENT-ABSTRACTS : 

A thermal conversion system has first and second reactors. The first 
pre-treats a feedstock by pyrolysis at atmospheric pressure from 
which a char and a liq. prod, are produced. The char is pulverised 
and then slurried with the liq. prod, prior to feeding to the second 
reactor . 

Pref . the first and second reactors are of the cross-flow pyrolysis 
and the high pressure gasification type respectively. Also there is a 
methanol loop receiving gas from the second reactor and a liquor 
cycle in which the gaseous prod, from the first reactor is treated 
and mixed with water to produce the liq. product. Undesirable 
characteristics such as caking of the feedstock is obviated in the 
pretreatment pyrolysis. Also impurities such as mineral matter and 
metallic solids can be removed from the char more easily than from 
the original feedstock, thus increasing the efficiency of the main 
treatment step. (4pp) 
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ABSTRACT : 

Thermal conversion systems particularly suited to the production 
of syngas or methanol from fibrous feedstocks are provided. In order 
to prepare the feedstock for the major treatment in a second reactor 
(36), it is first subjected to pyrolysis at around atmospheric 
pressure in a first reactor (8) whence a char is produced. At least a 
part of the gaseous fraction from the first reactor (8) is fed to a 
liquor cycle (18) where it is mixed with water to form a liquid 
product. This product is in turn mixed wi th the char to form a slurry 

which is fed to the second reactor (36) . JffL 
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(54) Thermal conversion systems 


(57) Thermal conversion systems 
particularly suited to the production of 
syngas or methanol from fibrous 
feedstocks are provided. In order to 
prepare the feedstock for the major 
treatment in a second reactor (36), it is 
first subjected to pyrolysis at around 
atmospheric pressure in a first reactor 
(8) whence a char is produced. At least a 
part of the gaseous fraction from the 
first reactor (8) is fed to a liquor cycle (18) 
where it is mixed with water to form a 
liquid product. This product is in turn 
mixed with the char to form a slurry 
which is fed to the second reactor(36). 



o 

CD 

ro 


CD 

o 
o 


108/04/2003, EAST Version: 1.04.00001 



1 


GB 2 109400 A 


1 


SPECIFICATION 

Integral two-stag thermal conversi n system f r 
syngas/methanol product! n from fibrous fe dstock 

5 

The invention relates to thermal conversion sys- 
tems and particularly to the production of syngas or 
methanol from fibrous feedstocks. The primary aim 
of the invention is the provision of a system in which 
10 the feedstock is better suited to treatment in a 
gasifier or other reactor. 

Certain fueis are unsuitable for direct treatment in 
a reactor either alone or in a slurry or mix, particular- 
ly where the reactor operates under significant 
1 5 internal pressure. Making a slurry with water or an 
organic fluid for example isa recognized technique 
for feeding in a number of systems, but not for some 
materials. Most types of biomass and RDF for 
example are not suitable for such pre-treatment 
20 because of their fibrous nature. To meet this prob- 
lem, the present invention contemplates a pre-treat- 
ment in which the feedstock is pyrolised at around 
atmospheric pressure to produce a char and liquid 
product, the char being then pulverized and slurried 
25 with the liquid products for feeding to a second 
reactor (normally pressurized). While this can result 
in say, 20% by weight loss of the dry feedstock, this 
loss is offset by a number of consequent benefits. 
A primary advantage of the invention is the 
30 creation of a slurry which is considerably easier to 
feed to a pressurized reactor than the original 
feedstock. For any fuel, pre-conversion pyrolysis can 
be an advantage because it allows a slurry to be 
produced without using either hydrocarbon liquids 
35 which are expensive, or extra water which can both 
detract from the quality of the products and increase 
the oxygen requirements of the system. Aiso, by 
products with a higher value than the final product 
may be recovered from the pyrolysis reactor output 
40 streams. 

Undesirable characteristics, such as caking of the 
feedstock can be obviated in the pre-treatment 
pyrolysis. Further, impurities such as mineral matter 
and metallic solids can be removed from the char 

45 more easily than from the original feedstock, there- 
by increasing the efficiency of the main treatment 
step, and reducing maintenance costs. 

Pre-treatment according to the invention can be 
carried out at locations remote from the main 

50 treatment. This means that for dispersed fuel 
sources, such as crop wastes and forestry residues, 
low cost pyrolysis plants can be used to concentrate 
wastes at source, reducing transport and storage 
costs. Even in a single plant, lower capital and 

55 maintenance costs can be achieved in the combina- 
tion of an atmospheric pyrolysis reactor and a high 
pressure gasification reactor than in an equivalent 
high-pressure system without slurry feeding. 
The invention will now be d scribed by way of 

60 example and with reference to th accompanying 
drawing which shows, in block diagram form, an 
integrated two stage thermal conversion system for 
syngas/methanol pr duction from fibrous feedstock. 
In the system illustrated in the drawing a wood 

65 feedstock is delivered at 2, and conveyed via a 


chipper 4 and a dryer 6 to a cross-flow pyrolysis 
reactor 8 which operates at atmospheric pressure. 
Heat for the reactor 8 is provided by a furnace or 
other hot gas sourc 10. Th treated feedstock is 
70 discharged to a char auger 12 and char pulveriser 14, 
and thence fed to a slurry mixer 16. At least a part of 
the gaseous fraction of the reaction product from 
reactor 8 is fed to a liquor cycle 1 8 in which it is 
cleaned in a venturi scrubber 20, cooled in cooler 22, 
75 and circulated with make up water from source 24 by 
a pump 26. Liquor is extracted from the cycle 18 to 
the slurry mixer as required to form a pulverised 
char slurry for subsequent treatment Gas is aiso 
extracted from the cycle 18 by a gas blower 28 which 
80 receives low cv gas from the scrubber 20. This gas is 
used to fire the furnace 10 with air from blower 30. 
Any additional gas is discharged at 32 for other use 
as appropriate. 
As shown in the drawing, some of the char from 
85 the pulveriser 14 can be diverted for benefraction at 
34 with low grade char if desired. Thus, the quality of 
the char intake to the mixer 16 can be controlled. 

The slurry is pumped from the mixer 16 to a 
second reactor 36 by a pump 38. The reactor 36 
90 receives oxygen from the compressor 40 and recy- 
cled product gas as described below. The second 
reactor 36 is a high pressure reactor producing 
hydrocarbon gas and char ash. The ash is removed at 
42, either for discharge or recycling to the slurry 
95 mixer 16 to further control the composition of the 
slurry, and the gas fed to a boiler 44. Downstream of 
the boiler 44 the gas passes through a boiler 
feed water heater 46 to a gas cleaner 48 from 
whence water and C0 2 and impurities are dis- 
1 00 charged. The water may be recycled. The cleaned 
gas passes to a low pressure methanol loop 50 
which discharges to a blow down vessel 52 and to a 
distillation column 54 from whence methanol can be 
extracted at 56 and the residue at 58. The residue can 
1 05 be used as a liquid fuel or returned to the slurry as 
desired. Gas is also extracted from the methanol 
loop by a gas purge 60 and from the blow down 
vessel 52 for driving a gas turbine alternator set 62. 
The oxygen feed to the reactor 36 is provided from 
1 10 the compressor 40 supplied by an air separator unit 
64. This unit 64 is in turn fed by a primary 
compressor 66 from an air inlet 68, separated 
nitrogen and other gases being exhausted and 
purged at 70 and 72. The recycled product gas 
1 15 comes from the boiler 44 either directly as shown at 
74 or mixed with gas recycled through a back 
pressure turbo alternator set 76. A gas line from the 
boiler 44 fires the gas turbine (62) exhaust boiler 78 
in addition to powering the back pressure turbo 
120 alternator set 76. The gas turbine exhaust can be 
passed through the wood dryer 6 before discharge at 
80. Superfluous recycled product gas can be conde- 
nsed at 82 using boiler feed water return. 
It will be appr ciated that in each stage a useful 
125 pr duct gas is generated and the system can be 
perated without any additional fuel sourc apart 
fromth primary f edstock being required. Each of 
the turbines can be used t g n rat lectricity for 
the pumps, pulv riser and transporting syst msand 
130 both thethermal and potential energy of th gas is 
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utiliz dinadditi ntopr ducing methanol and liquid 

fuel residue. 

CLAIMS 

1 . A thermal conversion system comprising first 
5 and second reactors, the first being adapted for 

pre-treating a feedstock by pyrolysis at substantially 
atmospheric pressure from which a char and a liquid 
product are produced; means for pulverizing the 
char; and means for slurrying the char with the 
10 liquid product for feeding to the second reactor. 

2. A system according to Claim 1 wherein the 
second reactor is an high pressure gasification 
reactor. 

3. A system according to Claim 1 or Claim 2 

1 5 wherein the first reactor is a cross-flow pyrolysis 
reactor. 

4. A system according to any preceding Claim 
including a methanol loop receiving gas from the 
second reactor. 

20 5. A system according to any preceding Claim 
including a liquor cycle in which the gaseous 
product from the first reactor is treated and mixed 
with water to produce the liquid product 

6. A thermal conversion system substantially as 
25 described herein with reference to the accompany- 
ing drawing. 

7. A method for thermally treating a fibrous 
feedstock comprising subjecting a feedstock to a 
pre-treatment by pyrolysis in a first reactor at 

30 substantially atmospheric pressure from which a 
char and a liquid product are produced; pulverizing 
the char and slurrying it with the liquid product; and 
subjecting the slurry to further treatment in a second 
reactor to generate a product gas and solid residue. 

35 8. A method according to Claim 7 wherein the 
pre-treatment and main treatment are carried out at 
separate locations. 

9. A method according to Claim 7 or Claim 8 
wherein the pre-treatment produces a char and a 

40 gaseous fraction, which gaseous fraction is fed to a 
liquor cycle where it is mixed with water to produce 
the liquid product 

1 0. A method according to any of Claims 7 to 9 
wherein a part of the pulverized char is selectively 

45 diverted for benefaction with low grade char to 
control the amount of char which is slurried. 

11. A method according to any of Claims 7 to 10 
wherein the solid residue from the second reactor is 
selectively recycled for mixing with the char to 

50 control the composition of the slurry. 

12. A method for thermally treating a fibrous 
feedstock substantially as described herein with 
reference to the accompanying drawing* 
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